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© A device for sterilising a forced air flow by means of ultraviolet radiations. 



© A device for sterilising a forced air flow by 
means of ultraviolet radiations, comprising an elon- 
gated housing (1) provided with reflecting inner sur- 
faces (2, 3) accomodating at least an ultraviolet 
radiations source (11-14) and a fan (4) for sucking air 
into the device and sending it out after being sub- 
jected to the ultraviolet radiation in an air flow pas- 
sage (7). 

The device provides at each ends means for 



shielding and absorbing the ultraviolet radiation to 
prevent the dispersion thereof outside the device, 
made up by an optical labyrinth formed by parallel 
and spaced fins (18). 

In an embodiment to be applied to an air con- 
ditioning plant, the device does not include a fan and 
the input opening is shaped for being fitted the 
output (45) of an air conditioning duct. 
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The present invention relates to an apparatus 
for sterilising the air of rooms and the like by 
means of ultraviolet radiations, and more particu- 
larly of those ultraviolet radiations known as UV-C 
(short waves) having a waveienght between 100 5 
and 280 nanometers. 

The sterilising and bactericide action of these 
radiations is used not only for the disinfection of 
public and private premises, particularly hospitals 
and nursing homes, but even in rooms opened to to 
the public and also in homes for hygienic and 
prevention purposes. 

The known devices provide for the use of low 
pressure mercury vapor lamps as sources of the 
ultraviolet radiation, which are directed upward and is 
laterally shielded since the direct exposition to this 
particular radiation is harmful to the persons. 

Altough this type of radiation is easily absorbed 
by properly treated surfaces, e.g. subjected to an 
oil painting, nevertheless there is a risk of people 20 
being radiated by the dispersed radiations or the 
reflected fraction if suitable safety measures are 
not taken when installing the devices. In view of 
this problems, there have been suggested installa- 
tions wherein the lamps are automatically turned 25 
off when people are present in the room. 

The known devices therefore suffer from a 
number of relevant drawbacks, such as a safety 
degree far from the optimum, installation and space 
problems, limited effectiveness when compared to 30 
the size, that forbid a wide and general spreading. 

An object of the present invention is that to 
overcome the above mentioned drawbacks and in- 
conveniences, and more particularly to realize a 
safe and effective device of the above kind, having 35 
a small size and being transportable or at least 
easily movable, for sterilising the environment air. 

The above objects are achieved by means of 
the invention which consists of a device for sterilis- 
ing a forced air flow by means of ultraviolet radi- 40 
ations, characterized in that it comprises: 

- a housing having an input and an output 
opening for the air, provided with reflecting 
inner surfaces; 

- at least a low pressure mercury vapor lam- 45 
plocated inside said housing; and 

- means for shielding and absorbing the ul- 
traviolet radiation to prevent their escaping 
ouside the device. 

Additional advantageous features are the sub- so 
ject of the dependent claims. 

The invention will now be described with refer- 
ence to preferred embodiments thereof, together 
with the attached drawings, in which: 

Fig. 1 is a longitudinal cross section of a device 55 
according to the invention; 
Fig. 2 is a top view of the device of Fig. 1, in a 
different scale and with the upper cover re- 
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moved; 

Fig. 3 illustrates a constructionn of the reflection 
preventing grid; 

Fig. 4 illustrates a preferred embodiment of the 

shielding and absorbing means; 

Fig. 5 illustrates another embodiments of the 

shielding and absorbing means; and 

Figgs. 6 and 7 are a transverse cross section 

and a front view of a device adapted for the use 

with an air conditioning plant. 
With reference to Figs. 1 and 2, the device 
according to the invention comprises a housing 1 
having a flat parallelepipedic shape wherein the 
opposed inner surfaces 2 and 3 are reflecting, 
preferably thanks to an applied layer of reflecting 
material, e. g. aluminum. 

Within the housing there are located four low 
pressure mercury vapor lamps 11, 12, 13 and 14 
that are positioned parallel to each other in the 
upper portion of the housing 1 , in such a way as to 
define an underlaying free space 7 or passage for 
the flow of the air to be sterilised. Between the 
lamps 11-14 and the passage 7 a shield grid 8 is 
provided the construction of which will be illus- 
trated later with more details. The lamps 11-14, of 
a type adapted to emit UV-C ultraviolet radiations, 
are fed in a known manner through reactors 1 7 and 
starters 19 shown in Fig. 2. 

A fan 4 rotated by an electric motor 5 is 
located at one end of the housing 1 , and is adapted 
to suck air from the surrounding environment 
through an arcuate grid 6 and to introduce it into 
passage 7 with a slight overpressure. At the other 
end of the housing 1 it is provided a radiused wall 
9 and a grid 10 for the output of the sterilised air 
from the device. Preferably, the inner surface of 
such wall is dark to prevent the impinging ul- 
traviolet radiation from being reflected. The radius- 
ed wall further accomplishes a damping action and 
allows the emission of the sterilised air quietely 
and without vortices. 

Between the lamps 11-14 and the passage 7 
there is provided a grid 8 with parallel fins 20 that 
are orthogonal to the reflecting surfaces 2, 3. Such 
fins reduce the output angle of the ultraviolet radi- 
ation impinging onto the lower reflecting surface, 
thus substantially preventing the radiation from get- 
ting outside the device. Preferably, the pitch, i.e. 
the spacing between two adiacent fins, is not con- 
stant. As shown in Figs. 1 , 2 and 3 the fins can be 
closer together at the device's ends and more 
spaced apart (that is with lower losses of the radi- 
ation) in the middle portion. 

A preferred embodiment of the grid is shown in 
Fig. 3. The grid is formed by die cutting a metal 
thin sheet 22, e.g. an aluminum foil, in order to 
form the fins 20A and 20B that are then folded at 
about 90° . Also by folding, from the peripheral 
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portion of sheet 22 a supporting frame is obtained 
for properly positioning the grid within the device. 
Alternatively, the grid can be formed by molding a 
plastic material that is rigid enough and able to 
resist to the ultraviolet radiation. Also the inclination s 
of the fins with respect to the reflecting walls 2 and 
3 can be different from 90 " . 

With reference to the embodiment shown in 
Fig. 1, at the input and output ends of passage 7 
there are formed two tunnels 15 and 16, respec- io 
tively. Tunnel 15 has horizontal walls 23 and 24, 
and vertical walls 25 and 26 that are black and 
further absorb the ultraviolet radiation that might 
escape the shielding action of grid 8, thus prevent- 
ing the reflection thereof outside. Tunnel 16 has a 75 
similar construction with walls 23B, 24B, 25B and 
26B. 

According to the invention, the pitch and the 
inclination of the grid define the maximun angle of 
incidence, and hence of reflection, of the ultraviolet 20 
radiation onto the reflecting walls 2 and 3, and the 
tunnel lenght is enough to prevent the leakage 
outside of the reflected beams by intercepting 
them. This arrangement is quite of advantage since 
it stops the light without introducing an appreciable 25 
resistance to the air flow, so that the fan requires a 
minimum power and is noiseless. 

The fan 4 is preferbly of the tangential type 
which allows for a good flow rate and is quite 
noiseless. As an alternative two or more axial fans 30 
placed side by side can be used to obtaining a 
greater (pressure) head. 

A preferred embodiment of the invention with a 
very reduced size is schematically illustrated in the 
scrap cross section view of Fig. 4, in which the 35 
same numeral references of the preceding Figures 
have been used for marking equal or substantially 
equivalent components. 

According to this embodiment, at the input end 
of the device there is arranged a sort of "optical 40 
labyrinth" formed by a plurality of superimposed 
and spaced fins 18 of e.g. a metal sheet or plastic 
materials. Such fins 18 have an angled shape, like 
a much opened V, so as to prevent the leakage of 
ultraviolet radiation. The five fins 18 shown in Fig. 4 45 
are folded to form an obtuse angle a in the order of 
150°. It is possible to reduce the number of the 
fins (and correspondingly, decreasing the value of 
angle a), as well as to provide for fins comprising 
more than two portions connected together, both so 
with an angled and rounded connecting edge. This 
embodiment is quite advantageous since it pro- 
vides for a complete shielding of the ultraviolet 
radiation without introducing an appreciable drag to 
the air flow, so that the power of the fan 4 is 55 
minimized thus diminishing the cost of the device 
and improving the quiteness thereof. Moreover this 
construction allows for housing the lamps above 
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the labyrinth in such a way as to further reduce the 
device lenght. 

According to a further embodiment of the in- 
vention, schematically illustrated in the scrap cross 
section of Fig. 5, the optical labyrinth is formed by 
(at least) a pair of facing walls 30, 31 that are 
parallel and offset in respect to each other, thus 
forming a sort of devious path to the beams strik- 
ing the inner surfaces. A similar pair of walls (not 
shown) is provided at the output end of the device. 
The lamps 11-14 are located between the two pairs 
of walls and an upper shield grid is no longer 
required, thus reducing the overall height of the 
device. 

The number and the locations of the walls at 
each housing ends can be selected in different 
ways, so as to form true labyrinth paths, of course 
taking into account the fan power. 

In the embodiment shown in Figs. 6 and 7, the 
device according to the invention is designed to be 
applied to the output duct 45 of an air conditioning 
plant, e.g. opening in a room wall 46. 

In this embodiment, the housing 40 is relatively 
short and accomodates three lamps 41, 42 and 43 
transvsrsally positioned with respect to the air flow 
and a single labyrinth of fins 48 parallel and 
spaced in respect to each other at the input open- 
ing of the device. The inner surface 49 of the 
housing 40 is black or dark coated in order to 
absorb most of the impinging ultraviolet radiation. 
Moreover a fan is no longer provided for since the 
air flow is obtained from the forced air outcoming 
from the plant. 

Claims 

1. A device for sterilising a forced air flow by 
means of ultraviolet radiations, characterized in 
that it comprises: 

- a housing (1; 40) having an input and an 
output opening for the air, provided with 
reflecting inner surfaces (2, 3; 42); 

- at least a low pressure mercury vapor 
lamp (11-14; 41-43) located inside said 
housing; and 

- means (8, 15, 16; 18; 30, 31) for shield- 
ing and absorbing the ultraviolet radiation 
to prevent their escaping ouside the de- 
vice. 

2. A device as claimed in claim 1, characterized 
in that it provides for air suction means com- 
prising a tangential fan (4) with a protection 
grid (6) for sucking air into the device and to 
send it outside after being subjected to an 
ultraviolet radiation in a flow passage (7). 

3. A device as claimed in claim 2, characterized 
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in that the axis of said at least one mercury 
vapor lamp (1 1 -1 4) is aligned with the direction 
of the air flow. 

A device as claimed in claim 3, characterized 5 
in that said shielding and absorbing means 
comprises an optical labyrinth with a plurality 
of angled fins (18), parallel and spaced in 
respect to each other, at each end of the 
device. 10 

A device as claimed in claim 3, characterized 
in that said shielding and absorbing means 
comprises a grid (8) interposed between said 
lamps (11-14) and air flow passage (7), as well 75 
as an input tunnel (15) and an output tunnel 
(16) provided with surfaces absorbing the ul- 
travilet radiation. 

A device as claimed in claim 5, characterized 20 
in that said grid (8) comprises a support frame 
and a plurality of inclined fins (20) formed by 
punching of a metal sheet (22). 

A device as claimed in claim 3, characterized 25 
in that said shielding and absorbing means 
comprises an optical labyrinth formed by at 
least two offset facing walls (30, 31). at each 
end of the device. 



8. A device as claimed in any of claims 4 to 7, 
characterized in that it further provides for an 
output radiused wall (9) having a non reflecting 
surface and an output grid (1 0). 



30 



35 



9. A device as claimed in claim 1, characterized 
in that said input opening is adapted to be 
fitted to the outlet (45) of an air conditioning 
plant, and in that said shielding and absorbing 
means comprises an optical labyrinth with a 40 
plurality of angled fins (48), parallel and 
spaced in respect to each other, at the output 
end of the device. 
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